Microinjection of rat GH but not human IGF-I into a defined area of the hypothalamus inhibits endogenous GH secretion in rats.
It has been surmised that GH exerts feedback action on the hypothalamus and thereby regulates its own secretion. Our previous studies suggested that GH acts on somatostatin neurons in the hypothalamic periventricular nucleus (PeV) and neuropeptide Y (NPY) neurons in the hypothalamic arcuate nucleus (ARC). However, there remains uncertainty whether GH acts directly or indirectly through the generation of IGFs on the hypothalamus to regulate its own secretion. To examine this, rat GH (rGH) or human IGF-I was injected directly into a defined area of the hypothalamus, and the blood GH profile was observed in conscious male rats. In the rats given 0.5 microgram rGH into the ARC or PeV bilaterally, GH secretion was inhibited, and the inhibition lasted for 12 h. During the period of inhibition, the duration and amplitude of GH pulses were significantly decreased and the episodic secretion of GH appeared irregularly compared with the vehicle-injected control rats. In control rats given the vehicle or those given rGH into the lateral hypothalamus, the blood GH profile did not change and pulsatile GH secretion was produced every 3 h. When 0.1 microgram IGF-I was injected into the ARC or PeV bilaterally, the blood GH secretory pattern was not affected. Together with the results of our previous studies showing that c-fos gene expression was induced by systemic administration of GH and that GH receptor mRNA was contained in somatostatin neurons in the PeV and NPY neurons in the ARC, the data of the present study indicate that GH, but not IGF-I, acts on the cells in the ARC and the PeV or in their vicinity to inhibit its own secretion, presumably by activating the somatostatin and NPY neurons.